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UNIQUE WORD 

(57)Abstract: 

PURPOSE: To realize a multi-frame synchronization circuit 
with simple circuit configuration entirely by in which 
synchronization of each frame of received data and 
synchronization of multi-frames are processed by a circuit of 
the same configuration at a receiver side with respect to the 
synchronization identifi cation method in which the receiver 
side establishes and maintains the synchroni zation of multi- 
frames each comprising plural frames by using a 
synchronization word (UW: called unique word being a 1/0 
specific patterned used for communi cation of radio data in 
which data subjected to PSK modulation or the like are 
communicated. 

CONSTITUTION: A transmitter side uses a multi-frame as 
one block to compose a frame where both unique word UW 
and data are inverted, and the receiver side is provided with a 
UW detection section 20 detecting the unique word UW and 
its inverted pattern the inverse of UW) and also with a 
detection section 1 detecting the change in the pattern of the 
unique word UW, and synchronization of the multi-frame of 



'■Lit." 
iff"' 

i4j 




1 




1 

K *> h 




1 1 . ... t 
•> v 




IS 


c 










31- 



u. u_ 

z',.- 



received data is identified depending on the detection point of time of the change in the pattern. 
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[0004] 

[Means for Solving the Problems] In order to solve the 
problems, in a basic configuration of the present invention, 
when a receiving end receives a wireless signal from a 
transmitting end in a wireless section continuously, 
utilizing the fact that a signal phase changes little after 
the signal has been brought into synchronization once in a 
demodulating section, multi frames are not identified only by 
UW patterns in each frame of receiving data, but, as shown as 
a multi frame format in Fig. 1 (1), all frames (IF - NF) in 
each multi frame are an identical UW pattern or an inverted 
UW pattern that repeat alternately and, then, as shown as a 
receiving end circuit in Fig. 1 (2), a pattern change 
detecting section (1) is provided for detecting a phase 
change of the UW and inverted UW patterns detected by a UW 
detecting section 20 from an output of a receiving signal 
demodulating section 10 and, based on the detection signal d, 
the multi frame synchronization of the received data is 
identified. 
[0005] 

[Operation] According to the present invention, the pattern 
change detecting section (1) in the receiving end circuit of 
Fig. 1 (2) detects the phase change of the pattern from the 
normal UW pattern to the inverted UW pattern or, conversely, 
from the inverted UW pattern to the normal UW pattern 
detected by a UW detecting section 2 0 from the output of the 
two phase demodulating section 10 that demodulates the 
receiving signal in the multi frame format shown in Fig. 1 
(1) such as a two phase PSK signal, for example, and, if the 
phase change between the UW and the inverted UW is detected 
every predetermined fixed time interval, it is determined 
that the receiving data is in multi frame synchronization 
and, on the other hand, if the phase change is not detected 
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every predetermined fixed time interval but it is detected at 
different timing, it is determined that the receiving data is 
not in multi frame synchronization. Thus, a multi frame 
synchronization circuit that has a simple overall 
configuration and a small circuit scale can be implemented 
wherein the UW detection both for the frame synchronization 
and for the multi frame synchronization can be processed in 
the UW detecting section 10 of the identical configuration 
only by adding the simple pattern change detecting section 
(1) for the multi frame synchronization. 
[0006] 

[Embodiments] The multi frame format of the transmission data 
shown in Fig. 1 (1) and the block diagram of the receiving 
end circuit shown in Fig. 1 (2) also correspond to claim 1 of 
the present invention. The two phase demodulating section 10 
in the receiving end circuit shown in Fig. 1 (2) demodulates 
the received two phase PSK signal, the UW detecting section 
20 detects the UW to establish the frame synchronization and, 
at the same time, estimates the phase of the received data 
taken in by the demodulating section 10 according to the 
detected UW pattern (UW and inverted UW) , and a selector SEL 
passes the demodulated output data through or reverses its 
sign to convert the demodulated output data into the original 
transmitted data. At this time, paying attention to the 
pattern change (change of phase information) of the detected 
UW pattern (UW and inverted UW) described above, the multi 
frame synchronization is established. A circuit 
configuration of the phase change detecting section in one 
embodiment of the UW pattern change detecting section (1) is 
shown in Fig. 2. In the circuit diagram of the phase change 
detecting section of Fig. 2, a flip flop FF (1) inputs frame 
timing of the received data as a clock input CK and UW phase 
information of the frame immediately preceding to the present 
frame as D and latches the inputs to generate an output Q 
and, then, an exclusive OR circuit EX-OR (2) inputs the UW 
phase information of the present frame and the UW phase 
information of the previous frame output by the FF ( 1 ) to 
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detect whether there is change of the phase information 
between the UW of the previous frame output by the FF (1) and 
the UW of the present frame. Then, when the output of the 
EX-OR (2) is "1", it is determined that [there is change] 
and, when the output of the EX-OR (2) is " 0" , it is 
determined that [there is no change] and, then, depending on 
whether the state in which [there is change] occurs in a 
predetermined fixed cycle, it is determined whether the multi 
frames are synchronized. An example of the operation of the 
phase change detecting section of Fig. 2 is shown in a time 
chart of Fig. 3. In this exemplary operation, the change of 
the phase information between the UW of the previous frame 
and the UW of the present frame occurs as the output of the 
EX-OR (2) in a fixed cycle or every N frame to show that the 
multi frame synchronization of the received data is 
established . 
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